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1. General information

1.1 The layout of this manual

This manual includes technical information about the TKH Airport Solutions range of Constant
Current Regulators, CCR 961 with improved firmware, SW4.0xx.

The range of CCR’s are constructed and manufactured of standard parts, mostly produced in-house. As
the possible settings in the CCR’s are numerous, it is advised to study the manual carefully before any
settings are changed.

All standards settings and operations are detailed described in the Step-by-Step instruction in section
5.5.

1.2 The use of the manual
The manual is intended to be used for installation, operation, maintenance of the CCR, as well as for
purchase of spare parts.

1.3 Manufacturer information
The CCR 961 are developed and manufactured by:

TKH Airport Solutions A/S
Kgbenhavnsvej 1

DK-4800 Nykgbing Falster
DENMARK

Tel.: +45 5486 0200

Fax.: +45 5486 0389

E-mail: induperm@induperm.dk

Homepage: www.induperm.dk or www.tkh-airportsolutions.com

1.4 Document information

Version Date Author Approved
A —First release 2015.3.28 Ole Lund-Hermansen OLH
Version Date Author Approved Comments
B 2015.5.12 OLH OLH SW Version 4.00c¢ included
Bl 2015.5.26 OLH OLH Optional remote terminals added
B2 2015.9.10 OLH OLH New drwg. for Remote control terminals
B3 2018.12.13 PE PE Company name, webpage and logo updated
B4 2019.07.09 PE PE Menu items and step-by-step guide updated
2020.10.6 OLH OLH TKH version, Menu corrected

v
v

This manual includes a number of safety instructions, but national instructions as well as
IEC 61820, Annex C, must be observed.

TKH Airport Solutions A/S reserves the right to changes without notice.

It is not allowed to copy this manual without permission.
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2 Overall CCR 961 information

2.1 Relevant standards

The range CCR 961 is constructed, manufactured and tested to meet the latest EN IEC 61822 standard.
The performance of the CCR 961 has been verified in tests performed by TUV SUD in Germany.

The range of CCR961 meets the requirements in ICAO Annex 14, as well as ICAO Design Manual

2.2 Main data

The CCR 961 in FAA layout is a complete unit including CCR Thyristor module for 40A, 60A or
110A, built together with output transformer and all belonging hardware such as measuring
transformers, Isolation Measuring equipment and lightning protection devices.

Standard power ratings from 2,2 KVVA to 35 KVA.

Standard 100% series circuit current can be selected in the SW between 2,2A / 6,6A and 13,2A
(However, measuring transformer must be changed as well), but we can supply 8,3A — 10A —and 20A
versions as well.

Standard input voltages are 230V / 400V (x 10%) - 50Hz or 60Hz (= 2 Hz)

Features
e Seven individual adjustable intensity o Digital display showing:
steps. Output current (RMS value).
e Earth fault supervision with two alarm Output voltage (RMS value).
levels. Input voltage.

e Lamp supervision with two alarm levels.

e Hour meters for 100% intensity and total
time.

e All CCR adjustment stored on changeable
Memory board for easy and fast
maintenance

Time/date through build-in watch.
Power output.

Impedance to earth.

Number of faulty lamps

Mechanical specifications:

Height (mm) Depth (mm) Width (mm) App. Weight
(KG)
CCR for 230V, Power rating < 10 KVA 1666 600 390 175240
CCR for 400V, Power rating <20 KVA 1666 600 390 175-275
CCR for 230V, Power rating > 10 KVA 1666 600 772 240 — 325
CCR for 400V, Power rating > 20 KVA 1666 600 772 275 —325

Other specifications:
Max room temperature: 50 °C
Humidity, max: 95% (not condensing)
Efficiency:
e 230V supply 94 - 97%
e 400V supply 95 —98%
Power factor better than 0,9 at full load (ohmish)

Cubicle is electro-plated and coated in light grey RAL 7035).

Version C:06-10-2020
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2.3 CCR 961 variants

a. Inputvoltage

CCR 961 can be supplied for almost all values of input voltages. However, our standards are
230VAC and 400VAC, 50Hz. The 400VAC version are preferred due to higher efficiency, and
will be supplied if no specific requirement are stated.

The CCR modules can be supplied in three different max. current ratings, 40A - 60A and 110A.
All three types can be set up for 230VAC use or 400VAC, simply by changing a terminal
connection in the modules.

The 40A and 60A module are mechanical identical, which means that the 60A module can be
used as spare for the 40A type. The 110A module is 2 times wider as the other modules.

b. Firmware
The CCR modules with the last Firmware (program), SW4.0xx covers:
e [SO measuring version 1 (standard offered type):
ISO measuring in intervals (0-2,5KQ, ..., 1-2MQ, > 2MQ)
e ISO measuring version 2 (requires special measuring box):
Measuring of ISO value from 5KQ to >50MQ, with high accuracy and two significant
digits.
e Series circuit current nominal 6,6A (current measuring transformer 6,6/0,25A)
e Series circuit current nominal 2,2A (current measuring transformer 2,2/0,25A)
e Series circuit current nominal 13,2A (current measuring transformer 13,2/0,25A)

All SW version can be supplied for a number of different languages. The Danish, English and
German languages are included as standard:

Last digit 1 2 3 4 5 6 7
Language D F N S P |
(Country code)

c. 1SO measuring

As mentioned under Firmware, the CCR can be with the standard 1SO measuring in intervals or
the more expensive explicit measurement where the isolation value can be displayed from zero to
more than 5S0MQ with two significant digits, fx. 37MQ. Besides the different setting in the SW,
the explicit measurement system requires a more complicated Earth Measuring Box.

d. Cut-out device.

As standard, the CCR961 regulators are with Cut-out device based on FAA plugs as shown on
drawing XXX: This Cut-out devise is placed behind the front door. The construction is simple and
reliable, and gives easy access to measurements on the circuit while disconnected from the CCR.

Alternatively, the CCR can be supplied with a key operated Cut-off device, which can be operated
without opening the front door on the CCR cubicle. This solution is specially designed in cases
where the CCR must be operated and maintained by people without any technical education.

Both solutions are described in section 7.

Version C:06-10-2020
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e. Tapping on output transformer.

Dependent on date of construction and power rating, the TKH Airport Solutions range of output
transformers can be with tappings in steps of 7% or 10%.

All transformers are with two secondary coils, and for 7% tapping each coil have four terminals,
while for 10% tappings the coils have only three terminals.

Most wiring diagrams shows both alternatives and the tapping must be based on the actual output
transformer type. Tapping procedure is described in section 5.3.13.

2.4 Warranty limitations

The manufacturer or his representative cannot be held responsible for failures and malfunctions, if
the instructions in this manual are not followed.

The CCR 961 will meet all specifications when installed and operated as specified.

TKH Airport Solutions A/S only has responsibility to replace faulty parts if construction,
production or component failure is proven.

3 CCR DESCRIPTION

3.1 General Information

TKH Airport Solutions Constant Current Regulator type CCR 961 is developed specially for the
supply of power to lighting systems in airports with their special demands for safety, reliability,
accuracy and easy maintenance.

CCR 961 is designed for lighting systems built up as series circuits.

TKH Airport Solutions CCR type 961 is constructed based on the latest experience and expertise
within the field of power electronics, just as a number of p-processors are used in each CCR.
This results in a very compact construction, large number of facilities and easy adaptation to any
special requirement.

The Block Diagram 961.010 shows the principles in the CCR layout.

REGULATOR CUBICLE TRAFORMER CUBICLE

REMOTE CONTROL PROFIBUS BOARD
MAINS
ISO-MEASURING

Lightning Asresior
MAIN TRIGGER Current measuring (sctual valoe)
BOARD BOARD
R: | | IS0 SERIE CIRCUIT

BASE PLATB REGULATORMODULE
CHOKE COIL AND MEASURING PLATE
OUTPUTTRANSFORMER

HE
oy
@+

Block Diagram 961.010

The basic working principles can be described as follows:

Mains (one or two phases) are supplied to the CCR Module via MCB’s (fuses) in the CCR
cubicle. Through the contactor the Mains is connected to the thyristors. Each thyristor will lead a
variable part of each half wave through to the Power Transformer (Thyristor working principle,
see drawing 951.015).

Version C:06-10-2020
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951.015

The resulting input voltage on the primary side of the Power Transformer generates a certain
output voltage (given by the voltage ration for the Power Transformer) to the series circuit.
This output voltage generates a current in the series circuit corresponding to the impedance in the

series circuit.

The current transformer measures the value of the current in the series circuit and the measuring
signal is send back to the CCR Module. In the CCR Module, the RMS value of the current is
calculated, and a control is performed to see whether the current have a value corresponding to the
requested value (our Reference Value). If that is not the case, the electronics will chance the time

for triggering the

Version C:06-10-
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3.2 CCR Module (Standard)
The modules are manufactured in three sizes, 40A, 60A and 110A.
The CCR Modules are constructed as plug-in units with connectors for easy maintenance.
The CCR Modules includes up to three printed circuit boards (Mainboard, Trigger board and
Profibus board), thyristor block, contactor, EMC components and fuses.
These elements are the main components in the CCR Modules.
On the front of the CCR Module, you will find:
e Key switch (Remote — Off — Local)
Folia push bottoms
Display
LED indications
Data connection

Each CCR Modules includes a Memory board. This Memory board includes a set of standard
values for the adjustment of the CCR (Default VValues). The Memory board do also include all
individual adjustment for the CCR Module, as well as specific data for the connected series
circuit.

If this Memory board is removed from one CCR Module to another, all data are moved
accordingly. The Memory board is placed in a socket on the Mainboard printed circuit.

This facility means that a spare CCR can be taken in operation, fully adjusted, in a few minutes.

Drawing 961.048 shows a block diagram of the CCR Module.
All communication internally are done via an 12C data buss. On the Mainboard is placed two p -
processors. These processors are handling the current regulation, supervision as well as
communication with the front panel (Local operation) or with the Remote Control. The Main
Board includes facilities for directly remote control in our RS485 serial protocol. If Profibus is
required, an additional Profibus board is included in the Module.
The following information can be added to the each single part (block) on drawing 961.048:
e The Current Reference system.
As standard, the CCR has seven “normal” light intensity steps. These steps can all be
adjusted to any current value between 2,2A and 6,6A.
Besides, the CCR has a special step 8 (SW version 2.14y or later), designed for special
purposes, such as
o Heating of lamps / fixtures without any light output
o Interlock current step, or a “safe” current value. The step can be used in connection
with for instance large load changes.
o Particular critical circuits can be permanent supervised for lamp- or isolation
failures without lighting the circuit.
o For Stopbarre circuits frequently switched on and off, to reduce number of
contactor operations.
e The Analogue measuring system:
The following analogue values are converted to digital data:
o The current in the series circuit (0 — 6,6A via current transformer 7,5A/0,25A)
o Mains (230V or 400V via voltage transformer 400V/10V)
o Output voltage (0 — 5000V, measured on the primary side of the Power transformer
via voltage transformer 400/10V, multiplicated with the voltage ration of the
Power transformer)
o Theisolation level of the series circuit to ground, measured from 0 Q to more than
2MQ via ISO measuring box with 500VDC measuring voltage.

Version C:06-10-2020
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e The Supervision system
A number of vital parameters are constantly supervised, and one or two alarms can be
generated for each of the following parameters.
o Current in the series circuit:

If the current drops below a certain (adjustable) limit, the series circuit must be
open. This is dangerous for the maintenance people, and therefore the CCR are
switched-off and an I-min alarm is displayed in the menu and send to the remote
control system.
If the current exceeds a certain (adjustable) limit, a CCR failure is properly at hand.
This is dangerous for the lamps, and therefore the CCR is switched-off and an I-
max is displayed in the menu and send to the remote control system.

o Isolation failure:
The CCR can be programmed to continuously ISO measurement or to interval
measurements. By interval measurements, the interval between the measurements
can be adjusted between 1 to 99 hours.
A measuring voltage (500VDC) is connected between the series circuit and ground
through a special measuring box. The resulting DC current can be used to calculate
the isolation level. Isolation values between 0Q2 and 2MQ are displayed in 11
bands (fx. 50KQ - 100KQ). Two alarm levels can be set.

Output @
Transformer

Yt g gy
-
|
CCR i {
Module I Series circuit |
|
|
Y
[ e e .
| |
| ISO - |
| BOX |
| |
| ] |
| |
| |
| |
| R [l |
| |
| |
| |
, I | |
N i s00v pC |
L foov e [y s |
| |
[ - |
TAR
N - :
| |
| |
| |
e Y . J)

1SO Measuring principle
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o Lamp failure:

The principle behind the TKH Airport Solutions LAME (Lampen Ausfall
MElIdung) system is based on the physical phenomenon, that when a lamp in the
series circuit is faulty, the belonging isolating transformer will go in and out of
saturation. Just after the activation of the thyristors in each half wave, or just before
the current goes to zero again, the isolation transformer impedance will be very
large. In the rest of each half wave, the isolation transformer impedance will be
almost zero.

By measuring the di/dt of the current around zero, the number of faulty lamps in
the series circuit can be calculated.

The CCR have a built-in Learn Mode for the adjustment of the LAME system.
The number of faulty lamps can be detected up to 20 lamps with a very high
accuracy. Two alarm levels can be set.

The regulation circuit.

In the regulation circuit, the actual current value is constantly compared with the requested
current value (the Reference value). Based on the comparison it is determinated when the
thyristor can be activated in each half wave.

When using a larger part of the half wave a larger part of the Mains will be activated, and
a larger current in the series circuit can be expected.

The regulation is controlled by a p-processor. The processor has divided each half wave in
500 steps. When turned on, the p-processor will start in step 0, and by means of the built-
in soft start facility, the current will slowly be regulated to the selected reference value.
When the current is within +/- 0,5A from the reference value, the current is slowly
regulated to match the reference value.

Selection of
light intensity - Output current ‘ Mesaured current value is
(which requires is measured compared with desired

a certain
current value)

*

The current in the
series circuit will

change accordingl
" = The current can be:

f Too low Too high

Primary voltage and
secondary voltage will
then change on the
output transformer

The Thyristor are activated
(switched-on) earlier or later

in the half-wave

Principle for the regulation circuit.
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e Trigger Module
This module converts the control signal from the u-processor to galvanic separated power
signals to the thyristors.
To be able to guarantee triggering (activation) of the thyristors under difficult
circumstances (such as reactor load) the trigger signal is not only a single pulse, but a large
number of trigger pulses.
The Trigger module does also include a galvanic separation (Solid State Relay) between
the on signals from the Main Board to the main contactor.
In the same manner the cyclic control of the ISO measurements are performed. When a
measurement is requested, 42VAC is connected to the 1ISO box via a Solid State Relay.

e Remote Control System
The Main Board Module includes a standard RS485 communications port. This can be
connected directly to the remote control system.
For more sophisticated protocols, an additional printed board can be built into the CCR
module. As standard, TKH Airport Solutions can offer Profibus or redundant Profibus
plug-in boards.
If IP addresses are requested, an IP module is placed in the CCR cubicle and
communicates with the module though our RS485 serial communication.
If parallel interface to a remote control system is requested, a Parallel interface module is
placed in the CCR cubicle and communicates with the module though the RS485 serial
communication.

e Information Display
The CCR Module is equipped with a large LCD display.
The following information can be seen in the display:

e OQutput Current

Output voltage

Output power

Time and date

Hour meters

Selected step

Actual regulation reserve

Alarms

Number of faulty lamps

Isolation level

From the front of the CCR Module, it is possible to change all settings.

As mentioned, the CCR module is a plug-in unit.

The electrical connections:

Power input (N+PH or PH+PH, +Ground)

Power output to power transformer (output transformer)

Current feed-back measurement

ISO measuring

Serial communication (RS485 or Profibus)

are all done via our special high performance connector. The connector is mounted on screws with
springs, which will secure full contact in the connector. That’s the reason, why it is important that
the module after plug-in is fastened with the screws in the front.

The wiring of the module and connections to Output transformer and measuring signals, is shown
on the diagram on the following page.

12
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3.3 Operating Description

4
O 0O
” O
1 8 Fernsteuerung A Manuell
> O .
<.
2 {] OEORONE)
M QNORORO
; SECIZICION :
© © © ©
© INDUPERM CCR 961 O
© O

Communication port
Arrow keys

LCD display

Key switch

The keys0-9+E & C

o UTAWwN

1. LED: RED (top) — YELLOW (in the middle) - GREEN (bottom)

RED:
A flashing red LED indicates that the regulator is in either ‘manual’ or ‘turned off”.
Constant light in the red diode indicates that there is some kind of an alarm.

YELLOW:
Constant light in the yellow diode indicates that the earth error measuring is active.
A flash every two. seconds indicates that the earth error measuring is disconnected permanently.

GREEN:
The light in the green diode means, that the actual current in the serial circuit is equal to the
“Should-Be” value + 0.4A.

This means that the green light will turn off shortly when switching and changing the level of the
current.

The green diode will for instance be turned off if there are so many defect lights in the circuit that
the regulator reserves are not sufficient to give the required current value at the relevant level
(most often the 100% level).

14
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If the green light is off for more than 1-5 seconds (adjustable), the step back-indication to the
remote control will disappear.

2. On the communication port the oscilloscope or the PC can be connected to read out values from
the regulator.

3. The arrow keys are used to navigate the menus on the regulator. The arrow keys have other
functions as well in the individual menus.

4. LCD display:
Here you see a number of parameters such as:
- Analogue values
- General information
- And directions for potential activities

5. The key switch has three positions: Remote control — Turned off — Manual control.

- REMOTE CONTROL (FERN)
When the key switch is in Remote control mode, the regulator can be switched-on and off,
and light intensity step can be selected from the Remote Control System.

- TURNED OFF (AUS)
When the key switch is turned off, it means that the regulator can be controlled neither
from the keyboard nor from the remote control.

- MANUAL CONTROL (MANUAL)
When the key switch is in Manual control mode, the regulator can be controlled by way of
the keyboard on the regulator.
Back-indications, alarms and analogue values will, however, still be send to the remote
control system.
When you switch from Remote control mode to Manual control mode, you have to pass
the Turned off position. To prevent the regulator from switching-off, the key switch must
be turned quickly past turned off. The regulator will stay at the level to which it has been
connected from the remote control.

When you switch from Manual control mode to Remote control mode, you have to pass
the Turned off position. To prevent the regulator from switching-off, the key switch must
be turned quickly past turned off. The regulator will switch to the intensity level selected
from the remote control.

You change between the ordinary menus by using the arrow keys (—<«), irrespective of
the position of the key switch without affecting the setting of the light.

You can for instance browse forward to Menu 3 (ISO Mess. circuit) and activate a
measurement.

6. The keys 0-9 + E & C:

The keys 0-7 can be used to switch-on or off in light intensity levels 1-7 where 0 is used for
switching-off.

When pressing a key between 0-7 above the max number of steps to which the regulator is set, the
regulator will connect to the 100% level.

The keys 0-9 are also used for indicating new values, e.g. in the adjusting mode.
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Press the E key to get into the adjusting mode. The key is moreover used for acknowledging.
The 0 key is used to resetting any alarms. The key switch must be in the OFF position.

The most frequent adjustments are described in the Step-by-Step instruction.

3.4 The menu’s

There are more menu areas:
Normal menu (no access code needed) with the menu’s N1 — N12

User menu (user code) with the menu’s Ul — U 21

Factory menu (factory code) with the menu’s F1 — F19

Normal menu is only for display of data, while User and Factory menu are for setting and
adjustment of the CCR.
Below is given information about what can be read and done by means of the Normal menu, while
information about settings and possibilities in User and factory menus are given in section 5.2.

INDUPERM?

Normal menu:
Menu | Menu information Eventual special function
no.
N1 Series circuit name Press > « <:
Actual output current Lower text line shows: 10/(500-XXX), where
Actual selected intensity XXX is the actual trigger firing position (called “pyk).
step The CCR always returns to this menu (after 2 min.).
Remote — Off — local Press > | <
operation selected Lower text line shows current mode, 1ISO mode and RS485
address
Press > E <:
Brings you directly to menu N7
N2 Actual output current Press > E <:
Actual output voltage When the CCR is set to “Learn” for lamp supervision (see 5.3.11)
Actual input voltage it will automatically note and store the Z-value for each step (Z =
Actual output power Uout / lout)
N3 Lamp Alarm Press > E <:
No. of faulty lamps
N4 Circuit Isolation Press > 1 <:
Last found value (can be 3 | Activates a new isolation measurement (also with CCR in Remote
hours old) Control).
Measuring active or off
N5 Hour count
Total in 100% step
Total for all steps
System Temperature in °C
N6 CCR961 SW version
Time
Date
RS485 address (node)
N7 Adjustment? If you want to go to user or factory menu, enter the code and
Enter Code press > E <

Version C:06-10-2020
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3.5 Power Transformer

Standard sizes are as follows: 2,2-3-5-7,5-10-12,5- 15— 20— 25— 30 - 35kVA.

The Transformers are, as standard, available for 230V or 400V. For all types larger than 20 kVA,
the standard is 400V. Other primary voltages upon request.

As our standard is preferred the 400V series, as the total losses for the CCR are less than for the
230V series.

The transformers are constructed with two coils, each with a primary and a secondary side.

The two primary windings are, as standard connected in parallel, so each winding only have to be
calculated for 50% of the nominal primary current.

It is possible to change the primary windings from parallel to series, if the following conditions
are observed:

e A transformer for 230V can be used for 400V primary voltage with the two
primary windings in series.

e For atransformer with a rating more than twice the actual needed load, it is
an advantage to connect the two windings in series for better adjustment to
the load. Max. Load is only 50 % of nominal load.

The secondary winding is with several tappings for adjustment to actual load.
The two secondary windings are always connected in series.
The transformers are air-cooled.

POWER TRANSFORMER
NETZ 230 /400V
. SERIENKREIS
O >
17
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4 CCR installation

4.1 Unpacking the CCR shipment
The CCR’s are supplied on a pallet, and covered in a plywood box.
Remove the screws in the top and bottom of the plywood box, and the box can be lifted off the
CCR pallet, and folded.
The CCR cubicle are bolted to the pallet. Remove the bolts and eventual additional transport
support for the output transformer and the CCR cubicle can be removed from the pallet.

4.2 Before the installation
Check the planned installation location. The floor must be stable, and the CCR cubicle must
be fastened to the floor. The room must be ventilated and free air circulation from under the
cubicle must be secured. If this cannot be guaranteed, a special front door with air-inlets must
be ordered.
The CCR cubicles can be placed directly next to another, and as all services can be performed
from the front the CCR cubicle can be placed with the backside directly to a wall.

4.3 CCR installation

18
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Connection of series circuit, with
screen connections between the
lightning arrestors

Connection of input cable (N+PH

for 230VAC or PH+PH for
400VACQ). Connection to remote

control,
RS485, see 961.920BL
Profibus, see 961.926BL

Max input current =
Power rating / input voltage /0,8

Comments:
e Remote connection for RS485 can be by means of terminals or RJ45 plugs
e Input power cable dimension must be according to calculated max. input current

e Series circuit cables must be connected by means of cable shoes, and these are normally
included in the delivery (mounted on lightning arrestors)
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5 Commissioning

5.1 Preparation

Commissioning and adjustment normally have to be certified in a protocol. This protocol can be
made by means of the serial interface on front of the CCR together with a Monitor Program, or it
can be done by hand on, by reading values in the display.

A. Conditions for a correct adjustment:

The CCR is wired for correct supply voltage (230V or 400V, factory setting is 400V)
Remote control address is set to correct value

The series circuit is controlled for acceptable isolation value and continuity

The remote control cable is connected

B. Assembling:
e The Key switch is set in position "OFF” (= AUS).
Power is switched on
No blinking must occur in the display
The Key - switch is turned to position ”Manual” (local operation)

C. Setting and adjustments:
There are more menu areas:
Normal menu (no access code needed) with the menu’s N1 — N12
User menu (user code) with the menu’s Ul — U 21
Factory menu (factory code) with the menu’s F1 — F19
Normal menu is only for display of data, User and Factory menu are for setting and adjustment of
the CCR.

The following adjustment procedure is valid for CCR’s supplied directly from work, where
Default data are activated and the CCR is calibrated for lout.

The CCR will work without additional settings, but for full function of lamp supervision etc., the
following control / adjustments in the relevant menu can be performed.

The User- and Factory menus can only be accessed by the use of a code. The codes will be listed
in the enclosed Factory Test protocol.
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5.2 Control of settings in each menu.

1. The CCRis entered into User Mode (from Normal menu 1), by pressing:

o >FE<

e Enter Code for User Mode

With > — < (arrow right) the menus are controlled/corrected as follows:

Menu | Menu Default Comments
No. |Name Value
Ul Lamp alarm Only for LAME adjustments (Point F)
U2 Std. L (Delta) | 250 Only used in LAME minimum procedure
U3 Max lamps 40 Number of lamps in circuit
U4 Normal / % 50 % No of faulty lamps as numbers or in %
U5 Lamp alarm 215 Alarm limit 1 and 2 to be set
U6 ISO Meas. 3 Hours Time between 1SO measurements
u7 ISO alarm 1 500K — 1M Set ISO alarm level 1
U8 ISO alarm 2 25K — 50K Set ISO alarm level 2
U9 On-ref band 0,5A Accepted current deviation
U10 |Imin 1,5A
Ull | Step/ 1:2,8A Current values to controlled / adjusted
I out 2:3,3A Step 8 is a special “black-current” step developed for Stopbarre
3:4,0A operation. Imin in step 8 reduced to 0,3A
4:51A
5:6,5A
6: 5,2A
7:6,5A
8: 1,0A
Ul2 |Interlocktime |0s If interlock time is set > 0s, the CCR will automatically go back to
originally step after the set time in step 8.
If time set = 0s, no automatic return will take place from step 8.
U13 | No. of Steps 5 No. of active steps to be set
Ul4 | Uout Uout calibration
calibration Must be performed after change of tapping on output transformer
Ul5 |Uin Uin calibration
U16 | Uin min. alarm |0V Alarm limit for Uin.
The alarm level for Uin-alarm can be set between 304 and 380V.
If limit set to 0, the alarm is deactivated.
The alarm is delayed 2% minute.
In case of alarm, the CCR will be switched-off, and the alarm must be
reset before the CCR can be switched-on again.
A special setting is activated by setting the limit to 300, and means:
CCR will be switched off (2%2 min. delayed) if input voltage gets below
305V and will AUTOMATICALLY switch on again (10 s delayed)
when input voltage get over 323V.
Ul7 |Display Contr. |5
U18 | Display light 7 Brightness adjustment
U19 |Language English Select display-language
U20 | Circuit name Name of series circuit is set
U21 | User password | 0725
U22 | Tapping contr. Only valid for 400V input
U23 |Z-alarm Inactive Recommended activated for circuits > 12 5KVA
U24 | Ipeak start Inactive Default is soft start
U25 | Watch calibr. Factory setting is UTC
U26 | Store data New data stored by pressing >E<

Select default values by pressing >5<

Version C:06-10-2020
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The CCR is entered into Factory Mode:

e >E<

e Enter code for Factory Mode

With > — < (arrow right) the menus are controlled/corrected as follows:

Menu | Menu Default | Settings for circuits | Settings Comments
Nr. Name Value with Uout-max for other
< 1500V circuits
F1 Ucurve-zero 6= Default, In cases where high accuracy for lamp
automatic supervision is required, please
setting of manually set value as described under
value high accuracy in 3.11 LAME.
F2 lout This calibration is done in the factory
F3 Hour count Hour counter for 100 % step can be
reset by pressing >0<
F4 Imin delay 0,5s Default Default Delay by Normal Imin switch-off
(1<1,5A)
F5 Imax alarm 6,75A Default Default
F6 On-ref off delay | 4s Default Default
F7 Ipeak tid 0,40s Default Default
F8 I-peakmax 10,0A Default Default Ipeak value during Soft Start
F9 | peak-limit 4100 4100 4000 Max. Value 4100
(OFF) (Off)
0,6s Default Default Z delay during switch-on.
F10 | Z engage delay Note: F12 must be adjusted first.
F11 |Zalarmdelay |0,5s Default Default Z delay in normal use
F12 | Z Factor 2,6 4.0 2,6
F13 | User Password |0725 Default Default Password for User Mode can be
changed
F14 | Reg. max 35 Default Default Reg. “max”:
Max “pyks’s” in each regulation step
F15 | Up regulation 0,4 Default Default Factor for calculated reg. step, up
F16 |down regulation | 0,2 Default Default Factor for calculated reg. step, down
F17 | Reg. delay 3 Default Default Factor (x10mS) delay between
regulations
F18 |LED initvalue |250 Default Default Pyk-Limit during softstart
F19 |Reg.up
interlock
F20 | Down reg.
interlock
F21 | Thy. maxrange |80 Lowest TG. angle
F22 | Imin-M Off Inactive | Default Default Imin-M deactivated (only possible in
Local operation mode
F23 | Imin-N Off Inactive | Default Default Imin-N deactivated (only possible in
Local operation mode
F24 | 1SO type 1 1: Analog (in ranges)
2: Digital, direct value in KQ
F25 | Inorm type 1 100% output current:
0:2,2A
1: 6,6A
2:13,2A
F26 | Store Data Store new values by pressing >E<
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5.3 Step by Step adjustments

Operation and adjustments can be performed in different menus, please consult 961.002 for more
details:

Normal Menu (no code) with the menus N1 — N7: Normal CCR operation and data read-out
User Menu (User code) with the menus U1 — U26: Standard user adjustments

Factory Menu (Factory code) with the menus F1 — F26: Special adjustments

To get access to the User or Factory menu, the CCR must be in menu N1 (where the Output
Current is shown), then press ”E”, followed by the relevant code, ending by pressing ”E” again.
Now you can change between the different menus by means of the push button right — or left «.
When all values are as wanted, go to the final menu to store the new values by pressing “E”.

In the final menu, you could also select to eliminate the new adjustments by pressing ”C” or you
can select the factory default values by pressing 5.

An easy way to get to the final menu where the data are stored is to press arrow right— for some
seconds.

Remember, always save data changes when leaving the User menu (>E< in menu U26) or
leaving the Factory Menu (>E< in menu F26).

Simple adjustments and operation instructions, “Step by step”

3.1. Alarm acknowledge

3.2. Manuel selection of intensity step

3.3. Adjustment of number of intensity steps

3.4. Adjustment of current in each step

3.5. Reading of actual isolation value for the series circuit
3.6. Adjustment of alarm limits for isolation level

3.7. Adjustment of alarm limits for lamp failure

3.8. Adjustment of time / date

3.9. How to change the language in the display

3.10. How to set up the name of the series circuit (f.i. RCL L1)

3.11. Procedure for the change of a CCR module

24
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3.1 Alarm acknowledge

A current alarm can be a minimum (Imin) or a maximum (Imax) alarm, and each of these alarms

will always switch-off the CCR.

The CCR can only be switched-on again, when the actual alarm have been acknowledged.

Other types of alarms, LAME or ISO, needs no acknowledgement as the CCR is not switched-off,

and the alarms will automatically disappear when the alarm condition disappear.

Before a current alarm is acknowledged, it is important to record the exact type of alarm shown in

the CCR display. The possibilities are as follows:

e Imaxalarm

e Imin-N, which is the normal Imin alarm telling that the current in the series circuit have been
below the adjusted value for Imin (normal value is 1,5A)

e Imin-M, telling that the signal is missing from the current measuring transformer (the
feedback signal)

e Imin-Z, telling that the impedance in the series circuit is several times bigger as the normal
value. This is used for supervising open circuit conditions in long circuits with large
capacitive currents.

Alarms acknowledge:

e The Key switch is turned to the position “OFF”

Press 70 and see the alarm description disappear in the CCR display

The Key switch is turned to the position "Manual”

Switch-on the CCR in step 1 by pressing 17, while observing the current value in the display

If the CCR is not working properly, Trouble Shooting must be performed. This could f.i. be

repair of fault in series circuit or mounting a spare CCR module.

e |f the CCR is working properly, check all relevant steps and then the Key switch is turned to
”Remote”

3.2 Manuel selection of intensity step

e The Key switch is turned to position "Manual”

e Switch-on the CCR in step 1 by pressing ”1”. Other intensity steps may be selected in the
same manner. The CCR can be adjusted for up to 7 active intensity steps. If you try to select a
higher step than selected as active steps, the CCR will go to the 100% light intensity step.

3.3 Adjustment of current in each step

The Key switch is turned to position "Manual”

Press ”E”

Enter the code for User Menu

Press ”E”

Press — 10 times to the display shows Intensity steps / lout”

Use the push-buttons 0 — 9 to enter the desired output current value for step 1
Press ”E”

Press T (arrow up) to select the next step. Repeat the two previous steps
Repeat this for all relevant light intensity steps

Press — some seconds to get to the menu for ”Store data”

Press ”E”

Standard current values (Default Values):

Step 1 2 3 4 5 6 7

Current (A) 2,80 3,40 4,10 5,20 6,50 5,20 6,50
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3.4 Adjustment of number of intensity steps

e The Key switch is turned to position "Manual”

e Press "E”

e Enter the code for User Menu

e Press "E”

Press — 12 times to the display shows “Max no. of steps”

e Use the push-buttons 1 — 7 to select the number of active steps
e Press — some seconds to get to the menu for ”Store data”

e Press "E”

3.5 Reading of actual isolation value for the series circuit

e Press — 3 times to get to the menu “Circuit Isolation”. The value shown in the display may
be several hours old as the Isolation Value is only measured in certain intervals.

e Pressing T will start a new measurement

e After app. 10s, the new ISO value can be read in the display

3.6 Adjustment of alarm limits for isolation level

e The Key switch is turned to position "Manual”

e Press’E”

e Enter the code for User Menu

e Press’E”

e Press — 6 times to see “Circuit Isolation — Alarm 1” in the display
e Use T to select the isolation value for the ”Alarm 17 limit

e Press — once to see “Circuit Isolation — Alarm 2” in the display

e Use T to select the isolation value for the ”Alarm 2” limit

e Press — some seconds to get to the menu for ”Store data”

e Press "E”

3.7 Adjustment of alarm limits for lamp failure

The Key switch is turned to position "Manual”

Press ”E”

Enter the code for User Menu

Press ”E”

Press — 4 times to see ”Lamp alarms” in the display

Press T and the value for ”Alarm 17 limit will start flashing

Use the push-buttons 0 — 9 to enter the desired value for alarm limit 1
Press ”E”

Press T and the value for ”Alarm 2” limit will start flashing

Use the push-buttons 0 — 9 to enter the desired value for alarm limit 2
Press ”E”

Press — some seconds to get to the menu for ”Store data”

Press ”E”

3.8 Adjustment of time / date

e The Key switch is turned to position "Manual”
e Press ’E”

e Enter the code for User Menu

e Press ’E”
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Press — 24 times to see “Calibration of watch” in the display
Press T and the value for “Hours” will start flashing

Use the push-buttons 0 — 9 to enter the desired value for hour
Press ”E”

Press T and the value for “Minutes” will start flashing

e Use the push-buttons 0 — 9 to enter the desired value for minutes
e Press’E”

e Press T and the value for "Day” will start flashing

Use the push-buttons 0 — 9 to enter the desired value for day
Press ”E”

Press T and the value for "Month” will start flashing

Use the push-buttons 0 — 9 to enter the desired value for month
Press ”E”

Press T and the value for ”Year” will start flashing

Use the push-buttons 0 — 9 to enter the desired value for year (2 last digits)
Press ”E”

Press — some seconds to get to the menu for “’Store data”

Press ”E”

3.9 How to change the language in the display

The Key switch is turned to position "Manual”

Press ”E”

Enter the code for User Menu

Press ”E”

Press — 18 times to see “Language” or “Sprache” in the display
Press T-push buttons to select the desired language

Press — some seconds to get to the menu for ”’Store data”

Press ”E”

3.10 I How to set up the name of the series circuit (f.i. RCL L1)
e The Key switch is turned to position "Manual”

Press ”E”

Enter the code for User Menu

Press ”E”

Press — 19 times to see "CCR Name” in the display

The CCR Name (or more correctly the name of the series circuit) is constructed as follows:
XXXX Z1Z2 Z3 Z4, where:

XXXX can be selected among the following terms:
APH-APL-RSR-THR-PAPI-REH-REL-RWE-RCL-TDZ-TXC-TXE-STB-RGL-TXS-SPEC!

Each of the digits Z1, Z2, Z3 and Z4 can be selected between the following:
0-9, L, -, space,

If the option SPEC! is selected for XXXX each digit (all together) can be given an ASCII

value.
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e Press >E<4 times until ” " is shown in the display.
e Press T\ -push buttons to choose the XXXX term
Press >E<

Press TN-push buttons to select the Z1 value

Press >E<

Press T -push buttons to select the Z2 value

e Press>E<

e Press T\ -push buttons to select the Z3 value

Press >E<

Press TN-push buttons to select the Z4 value

Press ”E”

Press — some seconds to get to the menu for ”Store data”
Press ”E”

Version C:06-10-2020
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ASCII Code:

&#040; (
&#041,
&#042;
&#043,; +
&#045; -
&#046;
&#048;
&#049;
&#050;
&#051;
&#052;
&#053,;
&#054;
&#055;
&#056;
&#057,;
&#058;
&#061;
&#065;
&#066;
&#067,;
&#068;
&#069;
&#070;
&#071;
&#072;
&#073,;
&#074;
&#075;
&#076;
&#077;
&#078;
&#079;
&#080;
&#081,;
&#082;
&#083;
&#084;
&#085;
&#086;
&#087,;

¥ N~
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ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCII:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCI!I:
ASCII:
ASCII:
ASCI!I:

TH

opening parenthesis
closing parenthesis
asterisk

plus sign
hyphen-minus

period

digit zero

digit one

digit two

digit three

digit four

digit five

digit six

digit seven

digit eight

digit nine

colon

equals sign

Latin Capital Letter A
Latin Capital Letter B
Latin Capital Letter C
Latin Capital Letter D
Latin Capital Letter E
Latin Capital Letter F
Latin Capital Letter G
Latin Capital Letter H
Latin Capital Letter |
Latin Capital Letter J
Latin Capital Letter K
Latin Capital Letter L
Latin Capital Letter M
Latin Capital Letter N
Latin Capital Letter O
Latin Capital Letter P
Latin Capital Letter Q
Latin Capital Letter R
Latin Capital Letter S
Latin Capital Letter T
Latin Capital Letter U
Latin Capital Letter V
Latin Capital Letter W
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&#088;
&#089;
&#090;
&#096;
&#097,;
&#098;
&#099;
&#100;
&#101;
&#102;
&#103;
&#104;
&#105;
&#106;
&#107;
&#108;
&#109;
&#110;
&#111,
&#112;
&#113;
&#114;
&#115;
&#116;
&#117,
&#118;
&#119;
&#120;
&#121;
&#122;

/N <X

N < XS < c|lrwl=slaoao|los 3| — x|— — Q| —oaco | ocw

ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:
ASCII:
ASCI!I:
ASCI!I:

T

Latin Capital Letter X
Latin Capital Letter Y

Latin Capital Letter Z
spacing grave

Latin Small Letter A
Latin Small Letter B
Latin Small Letter C
Latin Small Letter D
Latin Small Letter E
Latin Small Letter F
Latin Small Letter G
Latin Small Letter H
Latin Small Letter |
Latin Small Letter J
Latin Small Letter K
Latin Small Letter L
Latin Small Letter M
Latin Small Letter N
Latin Small Letter O
Latin Small Letter P
Latin Small Letter Q
Latin Small Letter R
Latin Small Letter S
Latin Small Letter T
Latin Small Letter U
Latin Small Letter V
Latin Small Letter W
Latin Small Letter X
Latin Small Letter Y
Latin Small Letter Z

3.11 Procedure for the change of a CCR module
e The Key switch is turned to position "Manual”
The CCR module is removed from the cubicle

[ ]
e The Memory-stick from the “old” module is mounted in the “new” module
[ ]
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In the ”new” module the remote control address is set by means of the belonging DIP-switch.
See instruction on the side of the module or simply copy the setting on the ”old” module.

e The module is set for the correct operating voltage (230V / 400V). This is done by means of a
lead in the terminal block above the automatic fuses in the module. The lead must be mounted

in the terminal block marked 230V alternatively 400V.

If adjusted for 230V, the module should be clearly marked "OBS: 230V”
e The Log-schema on the side of the module should be filled-in with the name of the actual

serial circuit.

e The Key switch on the ”new” module is set in position ”AUS” (OFF)
e The “new” module is mounted in the cubicle

Version C:06-10-2020
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e See, that the display seems to be working normally (no flashing)

e The CCR module is switched-on in step 1, while observing the current in display. If the
module seems to be working, the other steps are tested.

e Instep 1, press the push button — 2 times to get to the menu for lamp failure. Allow the CCR
a little time for calculations, then control that the number of faulty lamps is as expected.

e The Key switch can now be turned to the position Fern” (remote)

Adjustments and operation instructions, “Step by step” for super-users

3.11 LAME

3.12 Calibration of the Uout measurement
3.13 Control of the transformer tapping
3.11 LAME

Conditions for correct adjustment:
e All light intensity steps have been adjusted
e All lamps, connectors and isolating transformers in the circuit are OK
e Allisolating transformers are identical. If not, the smaller one should be used for the
adjustments.

OBS:
If for any reason, a LAME adjustment is not necessary on a circuit, a Learn procedure for Z, see
section ¢, must be performed.

Principle

The idea behind the built-in adjustment procedure is, that the CCR as a start learns the electrical
parameters in the circuit with all lamps OK, and after that the same with a number of faulty lamps.
The procedure must be performed as a minimum with all lamps OK, but the accuracy will
increase with a learn procedure with more faulty lamps.

If there is a demand for a high degree of accuracy with a high number of faulty lamps, a learn
procedure with 2, 3 or 5 faulty lamps can be performed, eventual followed by a correction with
one or more “Break-points”, f.i. 8 and/or 12 faulty lamps.

Normally a Learn procedure with 2 or 3 faulty lamps will be sufficient, as the CCR from the
learned data will calculate a higher number of faulty lamps.

We normally recommend a procedure as follows:

Learn procedure with number of faulty lamps

Number faulty

lamps 0 1 2 5 (+evt. 8,12)
= ”Break” Point

Minimal X

Procedure

Normal

Procedure X X X (3)

P_rocedure for X X X X

high accuracy
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Adjustments:

Minimal procedure

The Key switch is set in position Manual

>E<

Enter code for user menu

SE<

Press >5< to start of learn procedure

Confirm ”All lamps OK?” by pressing >E<

The CCR will automatically run through all active steps

When the question -1 lamp?” pops up, press >C< shortly to end the Learn procedure
Then press >—< for some sec. until the ”Store Data menu® is shown
10 Store the learned data by pressing >E<

11. ”Minimal procedure” for LAME is finalized

COoNo~LNE

If only the Minimal procedure is performed, the CCR will not be able to ”recognize” the circuit
with faulty lamps. It is therefore necessary to let the CCR use data from a “standard transformer”.
In User menu, U2 can be adjusted a desired L (delta) value. This procedure is useful to secure
normal operation, without LAME alarms, but the accuracy is low.

Normal procedure

The Key switch is set in position Manual

>E<

Enter code for User Menu

>E<

Press >5< to start the learn procedure

Confirm ”All lamps OK?” by pressing >E<

The CCR will automatically run through all active steps

When the question -1 lamp?” pops up, remove one lamp in the circuit and press >E<

When the question -2 lamp?” pops up, press >C< shortly

10. Press >8< for ”Break-point”

11. Upon request for Break-point , enter 3

12. When the question -3 lamps?”” pops up, remove 2 more lamps from isolating transformers
in the circuit and press >E<

13. The CCR runs automatically through the active steps

14. When finished, press >C< shortly to end the Learn procedure

15. Then press >—< for some sec. until the ”Store data menu” is shown

16. Store the learned data by pressing >E<

17. ”Normal procedure” for LAME is finalized

wWoNOTk~wWN P

Procedure for high accuracy
The accuracy from the Normal procedure can be improved by
- manual setting of U-curve-zero in menu F1:
e Switch-on CCR in highest intensity step
e In Factory Menu 1, read actual value
e Enter this value manual instead of the default value 6
e Press enter and leave factory menu
- adding one or more “’break-points”:
e Remove the number of lamps belonging to the actual “Break-point”
e In User Menu 1 press >8< for "Break-point”
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Upon request enter the number of faulty lamps, meaning ”- XX lamps?”, where
XX is number of faulty lamps in the "Break-point”, then press >E<

The CCR runs automatically through the active steps

When CCR is switched-off again, a new “Break-point” can be entered or

Press >C< shortly to end the "Break-point” procedure

Press >—< some sec. until the ’Store data menu” is shown

Press >E< to store learned data

Manuel correction in table with values for L / Ua.

If the CCR is not able to perform a satisfying Learn procedure, or if you want to modify one or
more values, the following procedure must be followed:

Typical failures could be three horizontal lines in the display when a high percentage of lamps in
a circuit are faulty, or the display of 1 faulty lamp, when you know that all lamps are Ok.

The values for L /Ua found during the Learn procedure are stored in tables.

Table 0 includes data for each light intensity step with all lamps OK, while table 1 is for all steps
when 1 lamp is faulty, (table values are called L-values, while actual values are called Ua-values).
The actual value for Ua is in the LAME system constantly compared to the stored values in the
tables. The Ua value will increase when lamps gets faulty.

Table values can be seen in the User menu U2:

SE<

Enter code for User Mode
SE<

Press >2<

Step 1 Step 2 Step 3
Table 0 100 105 100
Table 1 250 270 240
Table 2 550 600 550
Lame-Werte L
700
600
& A
500 ~F -
Py ~
400 ~ P - -ftufe
P
-
300 = —a— Stufe
0 ‘
LO L1 L2

The values can also be seen in the Normal menu N3, where number of faulty lamps is

normally shown.

Version C:06-10-2020

33




T _I TKH
AIRPORT INDUPERM?

SOLUTIONS

CCR961 MANUAL-GB

Pressing >E< will change to display of step and actual Ua value (=Ua) together with Uo
(=table 0 value for the actual step) etc. If all lamps are OK, the Ua value must be close to the
Uo value, and with 1 faulty lamp the Ua must be close to U1 etc.

For the above shown table values, the CCR will in step 1 show 0 faulty lamps for Ua values
up to 175 (average between 100 and 250), and show 1 faulty lamp for Ua values between 176
and 400.

If the Ua value in step 1 by 0 faulty lamp is a bit unstable, reaching a value above 175, the
LAME will by mistake show 1 faulty lamp.

| we increase the value 100 in table O for step 1, the limit for showing 1 faulty lamp will be
increased. If the value is changed from 100 to 120, the limit for 1 faulty lamp will be changed
from 176 to 186.

a. The CCR is brought into User Mode
e >E<
e Press code for User menu
e >E<
b. Press >2< for table
Change table by means of >—< or >«-<
d. By means of up/down switches >T<, >\ < we can select the value we want to change
(flashing)
e. Enter the new value
Press >J< to control that the value have been changed
. >E<
e Press >—< some sec. until the ’Store data menu” is shown
e Press >E< to store learned data

o

« —h

3.12 Calibration of the Uout measurement

The Uout measurement is done on the primary side of the Output Transformer, and multiplied
with the voltage ratio for this transformer. This means that we have to calibrate Uout when the
transformer tapping has been changed. The factory setting is for the output transformer in 100%

tapping.

e The Key switch is turned to position "Manual”

e Press "E”

e Enter the code for User Menu

e Press ’E”

e Press — 13 times to see “Uout Calibration” in the display

e Press T to get to the desired step for calibration (normally the 100% step)
e The true output voltage value (see Note below) is entered by means of the 0 — 9 push-buttons
e Press "E”

e Press — some seconds to get to the menu for ”’Store data”

e Press’E”

Note:

The true output voltage for calibration in the 100% step can be found in many ways:
a. The voltage can be measured by means of a high voltage measuring transformer and a true
RMS voltmeter
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b. The voltage on the primary side of the output transformer is measured with a true RMS
voltmeter, and the value multiplied with the actual voltage ratio of the output transformer

c. The Uout is calibrate in the factory for 100% tapping. The output voltage is noted before
any tapping is done.

3.13 Control of transformer tapping

Selection of the correct tapping on the output transformer can be based on a number of different
criteria’s, such as expected variations on the mains supply etc. See the special document for more
details.

Below is given some simple guidelines for the control of the tapping or in connection with the
change of tapping.

With the CCR in "Normal Menu 1, N1”, where current and step are given, you can press the push-
button «— and see the following figures: 10/(500 — XXX).

The figure XXX is an expression for the time delay in each half wave before the thyristors are
activated, and in this way an expression for the regulation reserve when the CCR is in the 100%

step.
We can recommend the following values for the figure XXX:
CCR size (KVA) Isolating transformer nominal power (VA)
<100 >100
0-22 230 — 250 250- 280
2,2-5 160 — 200 180 — 220
75-125 150 — 190 160 — 200
>15 140 - 180 150 - 190

If the figure XXXX is too high, a lower tapping must be selected, if possible.
For very small CCR ratings, it might be necessary to increase the XXXX value, as a faulty lamp
could cause an Imin alarm.

Tapping:

Tapping means changing the maximum output power of the CCR, by connecting the series circuit
to a lower secondary output tapping than the maximum.

From factory, the CCR’s will always be shipped connected to full output rating.

Dependent of type and power rating, the output transformers are supplied with tapping possibility
in steps of 10% (three output terminals / coil) or with tapping possibility in steps of 7,5% (four
output terminals / coil).

On the following page are diagram 961.906BL, showing the wiring in the CCR cubicle.
e In the top of the drawing is shown box simulating the CCR module.
e Top, right shows the Remote control terminals (-XX1).
e In the middle the current measuring transformer (-XT1) and the 1SO box (-XE1)
e Below the output transformer, with the secondary terminals to —XX4, where the tapping is
done.

e To the right you will find two tables.

o The top one valid for transformers with 7,5% tapping steps

o The lower one valid for transformers with 10% tapping steps
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e On —XX4 the series circuit is connected to the output transformer via S1 and S2, in this case to
5and 12.

e The two secondary windings (one / coil) is connected in series by means of the current
measuring transformer —XT1, in this case between 8 and 9.

e | we look at the top table, it can be seen that the use of shown connections will give 100%
output voltage.

e Inthe table, it can be seen how to connect to get lower tappings.
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ODU connector
Reler to 961.041/1 (connectiondiagram for reeuliior)
€l €2 DI D2 ClI E2 Bl B2 B3 B4 BS B6 N 3 -XX2 .
7°9¢9%9 7999909 Tapping of the output transformator
| I
o
® Uout % S1—> S2 & currenttrafo
+0 OO0 ‘tﬁ
Naz] L & calculated) | connected to | connected to | connected between
rO o 100 5 12 89
QO o 93 6 12 8-9
3 i 85 6 12 810
78 6 11 89
o 71 5 11 79
¥ 64 5 11 710
I Y B 1 L 57 6 11 7-10
i 50 74 11 89
. 43 7 11 3-T0
36 6 10 79
- 28 7 12 8-TT
-XX1 21 7 10 89
, 14 5 10 69
Remote connection for 7 7 9 310
Prolibus, see drawing o
961.047GB Warning:
RS 485, see drawing When changing tapping,
-XX3 ik ]’1 961.154GB adjust the voltage reading of the CCR
U out % S1— S2 « currenttrafo
calculated) [ connected to | connected to | connected between
] 100 5 10 7-8
] + ‘:/m — § 90 6 10 7-8
X1 X L 80 5 9 78
- Current Earth Leak 70 6 9 7-8
""l measuring measuring 60 6 10 79
wafo box 50 5 8 78
= 40 S 9 6-8
30 5 10 6-9
—F 20 -
CT: — -
l 10 5 8 6-8
-X1.2
T | Optional
Coil
cT 3| 6k
20KVA g
5195 06 07 08 OF %m is 6 07 £ % Q9 OI0 52 -XX4
- A —— . At e HELLA INDUPERM
I o " 10 [ane 305 |20 Wirc Color Scheme
-XQL
29158_ - Outputtrafo 7% adjustment Outputtrafo 10% adjustment 0 Black
1 Brown
) i o 2 i s \ 3 2 ! > Red
= | 3 Orange
4 Yellow
S Green
6 Blue
* Connection af the series circuit 7 Purple
-XF1 at the end off the lightning arrestors. 8 Grey
9 White
J> 3 -XX4
+ 8 35
Z
Connection for inpul / © O O OTIONOI 02 B3 04 -XX4 Normal wiring of primary coil
power(230/360V) TT—T U is two coils in parallel.
. . . 4:
If primary coil of the transformer is connected €q. at connector XX4:
-XL1 PR i y 1 and 2 connected, 3 and 4 connected.
— = in series,
connections are made between T2-1 and 2-3
Earth connection off seriecircuit:
ISCALE! i L.
When work on the sericcircuit [DATE:  29.01.14 CublC]e W]ﬂng 96] ) FAA @H INDUPERM #
has (o bee made, il is necessary (0 [DRAWN: JAP 1 ==
place the regulator in the "OFF" lAPPROV AND 7 /10 % tapplng
position. And the series circuil is RELEASED:
connected Lo earth with the ST 003
onnectors -XQl. X &
e REPLACED BYiDLW 961729-1BL1
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6 Remote Control

6.1 Standard RS485

The Mainboard includes all hardware and software for direct communication with a remote
control system via RS485. The connection in the cubicle is as standard a set of terminals (-XX1)
or a set of RJ45 connectors.

Description of the RS485 communication protocol:

General information:
19200 Baud, 8bit, no parity, 1 stop bit
CCR961 will only transmit after receiving a command or status inquiry.

Commands to CCR961.
1 2 3 4 5 6 7 8 9 10 11
Start ID-High | ID-Low | CMD Step RWY Mode Time | CRC | CRC | End
high low
@ 0.9 0.9 SW 0.7 1.9 1.F 1.F 0..F 0..F *
Byte 1: Start character @
Byte 2 and 3: CCR node number, decimal figure O - 32.
Byte 4. Command = W. Status request = S
Byte 5: Step command, decimal figure 0 - 7
Byte 6: Circuit selector 1-4, not in use!
Byte 7: Normal mode = 0. Service mode = 1, Not in use!
Byte 8: Normal = 0. Set internal watch to 12.00 =1
Byte 9 and 10 CRC hexadecimal figure between 00 and FF
Byte 11: Stop character *
Back indications from CCR961:
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Start | ID- ID- CMD | Step | RWY | Errl |Err2 | Sta | Anal | Ana2 | Ana3 | Anal | Ana2
High | Low
# 0 0 S,\wW 0..7 1.9 0.F |O0.F |O.F|O.F 0..F 0..F 0..F 0..F
15 16 17 18 19 20 21 22 23 24
Ana3 Anal Ana2 Ana3 Anal Ana2 Ana3 CRC | CRC | End
High | low
0.F 0..F 0..F 0..F 0..F 0..F 0..F 0..F 0..F *
Byte 1: Start character #
Byte 2 and 3: CCR node number, decimal figure O - 32.
Byte 4: Answer to command = R. Answer to status request = S
Byte 5: Step indication, decimal figure 0 - 7
Byte 6: Circuit selector 1-4, not in use!
Byte 7: Error status 1: sum (0-F) of Lampl = 1, Lamp2 = 2, Eminl = 4, Emin2 = 8
Byte 8: Error status 2: sum (0-3) of Imin =1, Imax =2
Byte 9: Key switch position: Remote = 2, Off or local =0
38

Version C:06-10-2020




T TKH
AIRPORT INDUPERM?

SOLUTIONS

CCR961 MANUAL-GB

Byte 10-12: lout analog decimal value 0 - 999

Byte 13-15:  Lamp analog decimal value O - 999

Byte 16-18:  Uout analog decimal value 0 - 999

Byte 19-21:  ISO analog decimal value 0 - 999

Byte 22-23: CRC hexadecimal figure between 00 and FF
Byte 24: Stop character *

Command to CCR961 CRC calculation:
N = Xor

crc = data,1(start character)

crc = crc ” data,2

crc = crc " data,3

etc. (until all bytes are included)

crc value, in Hex, is converted to 2 bytes Ascii

Example:

AsCii: Decimal: Xor crc:
Start @ 64 64
ID high 0 48 6448 =112
ID low 9 57 112757=73
Command w 87 73787=30
Step 3 51 307 51=145
RWY 1 49 45749 =28
Mode 0 48 28748 =44
Time 0 48 44 N 48 = 28

28 decimals = 1C Hex

1 2 3 4 5 6 7 8 9 10 11

Start ID-High | ID-Low | CMD Step RWY Mode Time | CRC | CRC | End
high low

@ 0 9 w 3 1 0 0 1 C *

Back indication examples:

Byte 7:

No failures = ascii 0 = decimal 48

Lamp failure 1 = ascii 1 = decimal 49

Lamp failure 2 = ascii 2 = decimal 50

ISO failure 1 = ascii 4 = decimal 52

ISO failure 2 = ascii 8 = decimal 56

Lamp failure 1 and 1SO failure 2 = 1+8 = decimal 57

Lamp failure 2 and ISO failure 2 = 2+8 =ascii a = decimal 65

Byte 8:

No failures = ascii 0 = decimal 48

I min failure = ascii 1 = decimal 49
I max failure = asci 2 = decimal 50
Byte 9(Key switch position)
Remote = ascii 2 = decimal 50

Off or Local = ascii 0 = decimal 48
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Connections
XX1 - ODU Plug

9 -AB2
10-ABI1
11-AB2
12-ABI
13-AA2
14-A Al PR
\ 15-A A2 (0) _:
16-A Al
i O Jl I
A |
B =5 g !
|
S !
(0) 1
}
149 10] 1
2D 3 J3 1
1©) '
B Channel B not used E——
5 9 41 1 5| 9 4|l 1
q ! HELLA INDUPERM
[ COLOURS
O 00 QOO OO O ®O=xx 0 Black
D+ D- D+ D- D+ D- D+ D- | Brown
2 Red
3 Orange
Input Output 4 Yellow
5 Green
1 6 Blue
RS485 Terminals - Piplc
8 Grey
9 ‘White
Input  Output
= Y ;g g
RJ 45 Board
961.745
"‘l"l"'l"']—l 1 drwing 961.745 BL

D + 1

D- 2
3 —o-
4
5
6
y
8

RJ 45 Input RI45 Output

Connections on terminals —XX1 for RS485 based remote control communication with the above described

protocol.
In the lower part of the picture is shown that, upon request, the terminals —XX1 can be exchanged to two
nos. RJ45 connector houses, mounted on the board 961.745
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6.2 Redundant Profibus

When a Profibus communication interface to the remote control system is required, the CCR
Module will have a Redundant Profibus Board added internally, and this will then communicate
with the CCR Main board in a RS485 protocol.

The connections in the CCR cubicle is a set of terminals (-XX1).

Description of PROFIBUS

The Profibus module can be used as a single or redundant interface to the Main Board via RS485.
The Module is constructed and based on two nos. Siemens ASIC circuit LSPM2, which fulfils the
Profibus format according to IEC 61158.

CCR 961
RS485
P
DATA FROM MASTER DATA TO MASTER RUN DATA FROM MASTER DATA TO MASTER RUN
PORTA PORTB PORTC PORTD PORTE PORTA PORTB PORTC PORTD PORTE
PROTOCOL CONVERTER PROTOCOL CONVERTER
LSPM2 (IM184) LSPM2 (IM184)
PROFIBUS A PROFIBUS B
MASTER MASTER

Redundant use:
Port PB.0 Master Bit determinates which channel (A or B) is controlling the CCR.

The detection of the Master bit is edge triggered (edge sensitive).

The channel with the latest change from 0 to 1 is the controlling channel. This is also the case if
the Master bit is 1 from both channels.

If the Master bit in both channels is permanently set to 1, and there is a failure on one Chanel,
there is a risk that the communication will fail, as no shift is detected in the master bit.

Response time:

The data communication between Profibus board and main board is stroke controlled. The
Profibus module will send data to the main board with fixed intervals of 200mS and the main
board will send data to the Profibus module with fixed intervals of 300mS.

The total time from data received from the Profibus until a response is placed in the buffer on the
Profibus module, which can be read via the Profibus, will vary from app. 10mS to app. 510mS.
(200mS + 300mS + 2 x 5mS (uP program cycle).

The individual functions are described in the following table and examples.
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FROM master

1IM184

=
~—+

Port

PA

Step bit 0

Step bit 1

Step bit 2

Status req.

if = 1 cancel step info and set "tx status"

PB

Master bit

positive edge trig !!

Set time = 12.00

if = 1 set ccr time to 12.00 (hoon)

0=tx status 1=tx analog

analog pointer 0

(lout=11H, Lamp=31H, Uout=51, E=71H)

analog pointer 1

N[O [WIN(RPR|IO|INOOOAIWIN[FO

analog pointer 2

TO master

1M184

Bit

Port

PC

Step bit 0

Step bit 1

Step bit 2

Lamp error 1

PD

Lamp error 2

E minl

E min2

I min

I max

Remote

O=status

PC

12 bit analog Isb

12 bit analog

12 bit analog

12 bit analog

12 bit analog

12 bit analog

12 bit analog

12 bit analog

PD

12 bit analog

12 bit analog

12 bit analog

12 bit analog msh

analog pointer 0

(lout=8xH, Lamp=9xH, Uout=ax, E=bxH)

analog pointer 1

(analog pointer + hit7)

analog pointer 2

~N[oOg|h|wWIN(RPOINOOIRARIWIN(RP[OINOOIRARWINRPOINOO(OIR|IWIN[FL|O

1=analog
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Explanations to the Profibus protocol.

e Port PA and PB is receiving the information from MASTER, while port PC and PD delivers
the signals to MASTER.

e Bit PA-7, Status req. can be set to 1, to enable a request of tx status or tx analog without
sending a step command at the same time.

e If Bit PB-4 is set to 1, the request is for analog values. Which analog value requested is set by
means of the Bits PB 5-6-7.

e Port PC and PD are shown on the previous page, both for tx status and for tx analog.
In case of tx status step indications, Warnings and Alarms are send.
In case of tx analog values for lout, Lamp Failure, Uout or Isolation resistance can be send.
The actual analog value in question can be determinated by means of the Bits PD 4-5-6.

e The analog value is given as follows:

1. lout, Lamp failure and Uout
Value is given only in PC:

Bit 7 6 5 4 3 2 1 0
Binary 128 64 32 16 8 4 2 1
value

lout: Binary value / 10 = lout (A)
Uout: Binary value / 100 = Uout (KV)
Lamp failure: Binary value = number of faulty lamps

2. 1SO value (Resistance to ground).

Profibus master is sending the following data bit to CCR:

PA: 00000010 Step 2

PB: 01110001 master, tx analog value type 3 ~ ISO value

The analog value is given in KQ by means of 3 digits: 2 significant digits + number of zero’s

Port D Port C
Bitno: |[7]6]5]4 3 2 1 0 7 6 5 4 1
Value: |Analog pointer| 2048 1024 512 256 128 64 32 16 2
Example:
250K ~ 251: PD: xxxx0000 PC: 11111011
260K ~ 261: PD: xxxx0001 PC: 00000101
56K ~ 560: PD: xxxx0010 PC: 00110000
1,7M ~ 173: PD: xxxx0000 PC: 10101101
Profibus data examples:
Step =2 (normal)
Profibus master will send flg. data bit to CCR:
PA: 00000010 step 2
PB: 00000001 master, Status req.
Profibus module will send flg. data bit to master:
PC: 00000010 step 2
43
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PD: 00100000 remote

Step = 2 (Eminl alarm, Emin2 alarm (Emin = 1SO))
Profibus master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send flg. data bit to master:

PC: 00000010 step 2

PD: 00100110 remote, Eminl alarm, Emin2 alarm

Step = 2 (Imin alarm)

Profibus master will send flg. data bit to CCR:
PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send flg. data bit to master:
PC: 00000000
PD: 00101000 remote, Imin alarm

Step = 2 (Imax alarm)

Profibus master will send flg. data bit to CCR:
PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send flg. data bit to master:
PC: 00000000
PD: 00110000 remote, Imax alarm

Analog values:

I-out:

Step=2

Profibus master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 00010001 master, tx analog value type 0 (lout)
Profibus module will send flg. data bit to master:

PC: 00011001 25 ~ lout 2.5A

PD: 10000000 analog value type 0 ~ lout

Lamp failure:

Step=2

Profibus master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 00110001 master, tx analog value type 1 ~ lamp failure
Profibus module will send flg. data bit to master:

PC: 00000001 1 ~ lamp failure, one faulty lamp
PD: 10010000 analog value type 1 ~ lamp failure
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U-out:

Step=2

Profibus master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 01010001 master, tx analog value type 2 ~ Uout
Profibus module will send flg. data bit to master:

PC: 00110000 48 ~ Uout = 0.48KV

PD: 10100000 analog value type 2 ~ Uout

I1SO value (E):

Step=2

Profibus master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 01110001 master, tx analog value type 3 ~ ISO

The isolation value is given in KQ by means of 3 digits: 2 significant digits + number of zero’s
(factor 10)
The value is displayed as a binary value on port C + the first 4 bits in port D.

Example 15KQ: 1 50=0000 1001 1001
Profibus module will send flg. data bit to master:

PC: 10010110 150
PD: 10110000 analog value type 3 ~ 1ISO

Profibus Print

13

4 1 4 1 S 5
\ HELLA INDUPERM

COLOURS

= 4 - ‘-

(D@ [ONO©) O ©® @ ©® @ xxi

4
6
7

D- D+ D- D+ D- D+ D- D+ s Grey
9

Input A Input B Output A Output B

Profibus Terminals

Connection diagram for Profibus to the terminals —XX1.
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6.3 Parallel control

When a parallel interface is required, a separate parallel interface board is placed in the CCR
cubicle, and this board will communicate with the CCR module via the RS485 serial bus.
The latest parallel version is shown below:

1
sy PART
 K-961745

o

Step 1 Indication

24V Supply 2

ol
0|0

N
O]
~o o s ®

8

Common
B1-C to relay
B2-C to relay
Common

oo~ | ]en
0]0]0|0|O]

RS485 to CCR

]

of:

[— -Alam
ISO 1 Alarm
I1SO 2 Alarm
Lame 1 Alarm
Lame 2 Alarm
Common
Local - Indication
Remote - Indication
Common

Step Command

o o]~ fenf e foo ]!
0]0[0]0[0]0]0|O|

Circuit Select

=]
O

o

|

Control voltage options: Dip Swiches:

1. Use of internal 24VDC: 1-5:  Com node (adress)
- Voltage available on J4, terminal 11. 6-on: B1 A B2offor
- Set jumper JP2to INT. B1AB2on—
step 8
2. Use of external 24VDC:
- Set jumper JP2 to EXT.
- Set jumper JP3 to 24V.

3. Use of external 48VDC:
- Set jumper JP2 to EXT.
- Set jumper JP3 to 48V.

SCALE:
DATE: 11.05.2015

SRATI WIES Parallel Interface (HE‘ LLA INDUPERM 4
N7

APPROV AND
RELEASED:

REPLACES:

REPLACED BY: CCR 961 961.745BL-GB

F\961\Tegningen961745BL-GB skilt til daekplade
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The connections to the Parallel Interface board is done via the connectors J4, J5 and J6. These
connectors are designed for max. 1mm2 flexible wire.

If heavier wire is used we can offer a solution with 25 nos. terminals for 2,5mmz2 cable.

This row of terminals is mounted in the front of the CCR for easy access and is shown below.
The terminals with pre-mounted cable connections to the connectors J4, J5 and J6 can be ordered
separately as type 961.629.

Optional Remote control terminals for CCR 961 Parallel interface
Terminal set incl. connectors for parallel interface board Hella Induperm A/S type 961.629

Terminal no. Function Wire color Wire connected to:
1 Step 1 command (24V or 48VDC possible) white PAR1-J4-1
2 Step 2 command brown PAR1-J4-2
3 Step 3 command green PAR1-J4-3
4 Step 4 command yellow PAR1-J4-4
5 Step 5 command grey PAR1-J4-5
6 Circuit selector B1 on command pink PAR1-J4-9
i Circuit selector B2 on command blue PAR1-J4-10
8 Step / CS command common (0V) red PAR1-J4-12
9 Step 1 indication black PAR1-J5-1
10 Step 2 indication violet PAR1-J5-2
11 Step 3 indication grey/pink PAR1-J5-3
12 Step 4 indication red/blue PAR1-J5-4
13 Step 5 indication white/green PAR1-J5-5
14 Step indication common brown/green PAR1-J5-9
15 Current alarm white/yellow PAR1-J6-1
16 ISO alarm 1 yellow/brown PAR1-J6-2
17 ISO alarm 2 white/grey PAR1-J6-3
18 Lamep failure 1 grey/brown PAR1-J6-4
19 Lamp failure 2 white/pink PAR1-J6-5
20 Local indication pink/brown PAR1-J6-7
21 Remote indication white/blue PAR1-J6-8
22 Alarm Indication common brown/blue PAR1-J6-6
white/red PAR1-J6-9
23 Circuit selector B1 on indication yellow CS-board-4 B4 / B2 indications
24 Circuit selector B2 on indication grey CS-board-5 | onlyin use for CCR’s
25 Circuit selector indication common pink CS-board-6 | “ith Circuit Selector
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6.4 Ethernet IP addressable

The IP solution is similar to the solution for Parallel control, by mounting a special box in the
CCR cubicle that will convert the IP communication to RS485 towards the CCR.

The Protocol and set-up for this solution can be obtained in a separate document.

Ethernet IP addressable Lan-com interface.
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6.5 Dip-switch
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There are dip switches on the Main Board and on the Profibus Board (only for Profibus solutions).

The drawing below shows the setting of the dip-switches, both on the Main Board and on the

Profibus Board.

In solutions with a parallel remote control interface, the address on both Main Board and on the

Parallel Board is normally set to 1.

MainBoard
seen from
inside
Module
Switch RS485-951 RS485-961 Profibus
— 1
- Not i
ot in use
3 RS 48, set on Profibus
Adress Adress
Board
4
5
6 OFF ON OFF
7 ON OFF OFF
— 8 OFF OFF OFF

RS 485 node address -Binary-

VALUE: 1 2 4 8 16 2 2
ON | o ° °
OFF [ ] [ ] [ ] [ ] [ ]
1 2 3 4 6

DIP switch located on the Mainboard
Example: node address set to 9

Profibus Adressing (BCD)
on ProfibusBoard

8 42 18 42 1

OFF | o || @ of e

ON ° el e

[ ]
Tens Ones
2 7

o (Eksample: Adress 27)

SCALE:

DATE:  10-02-2014

DRAWN: DLW

APPROV AND

RELEASED:

CCR 961

"
(HELLR INDUPERM 4
==,

REPLACES:

REPLACED BY:

DIP-switch, MainBoard

961.508BL

Version C:06-10-2020
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7 Cut-Out devices

7.1 Standard FAA connector type

Output Transformer

Mounting block for 4 pes. FAA single-pole
socket

2 pes. 1x6mm Flexible wire Y
pes.
with vulcanized FAA plug p

f LY 7 ! Surge voltage protector 29.150
Series Circuit Cable

The Cut-out device includes the following parts:
- The Aluminum device with four nos. female FAA high Voltage connectors.
Two of the plugs are connected to each end of the output transformer (S1 and S2 on
terminals —XX4), and two are connected to ground.
- Two nos. flexible high voltage cable, length app. 0,8 m, with vulcanized FAA high voltage
male connector in one end. The other end is connected to the series circuit on the lightning
arrestors.

Function:

In normal operation are the two male plugs mounted in the upper female FAA connectors, and in
this way connected to the output transformer. For service, or during work on the series circuit, the
two male plugs are mounted in the grounded female plugs.

Now the CCR is disconnected from the series circuit, and the series circuit is grounded.

Cables and plugs are designed for 20A and max 5KV.

IMPORTANT:
The plugs are only to be moved with the CCR key switch in position OFF (=AUS).
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7.2 Key operated safety type

Circuit separator Normal position

CCR
Output

S1 S2

Lightning Lightning
arrester arrester

Serial Circuit

Circuit separator Cut out position

CCR
output

Serial Circuit

S1 S2 L\J
| 1

As soon as the key is being turned, the
microswitch will bee activated. If this is done
with the CCR in operation, the activation of
the microswitch will immediately switch-off’
the CCR and give an Imin alarm.

€

1 Pl N
GND
i 0
Lightning = Lightning
arrester GND arrester

SCALE:

e PR Diagram Circuit separator

DRAWN. 0B for 961 FAA Regulators @ INDUPERM ¢
[APPROV AND with shutdown

[RELEASED:

[(PAC 29165BL1
REPLACED BY:

TKH

AIRPODRT
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When the key is turned the front of the Cut-out devise (with its high voltage connector) can be

pulled out and turned 180° to change the function.

THE CUT-OUT DEVICE MUST ONLY BE OPERATED WHEN THE CCR IS

SWITCHED OFF!

Version C:06-10-2020
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8 Maintenance and Trouble shooting

8.1 Regularly Control

There is no direct demand for certain maintenance to be done on the CCR, but in the following is
given a few recommendations, which could improve both MTBF, lifetime of the equipment as
well as safety for maintenance personnel.

Every 2. Year:

e The series circuit is disconnected from the CCR and the series circuit isolation is measured
(Megger). The value is compared with the latest measured value in the CCR.

e The CCR includes supervision of the series circuit current, Imin (open circuit) and Imax (most
likely thyristor failure). These function is not often in use and can be tested as follows:

o The current in the lowest intensity step is adjusted to 1,0 A, Switch on in step three,
wait some seconds and then switch to step one. The CCR must switch-off with Imin
alarm within 1 sec.

o The Imax alarm is adjusted to 5,1A. The CCR is switched on in the lowest step, wait
some seconds and the switch to the highest step. The CCR must switch-off with Imax
alarm within app. 4 sec.

Every 5 years:

e The CCR is cleaned inside with a vacuum cleaner (CCR CUBICLE IS POWERED OFF!),
and all components are visually controlled for changes in color etc.

e All power connections are controlled by means of a Thermo camera.

8.2 Safety instructions

Before any service work is done in the CCR cubicle, the power supply must be switched off.

If measurement have to be done with power on, the measurement must be via a measuring
transformer.

Remember, that ISO measurement on the series circuit is performed with 500VDC, and a good
circuit is like a capacitor, and can keep the voltage long after power is removed, therefor always
ground the series circuit.

Before any work is done on the series circuit:
e The key selector on the CCR is set to “OFF”
e The cut-out is activated (FAA plugs to ground or Cut-out selector to “Cut-Out”)
e The CCR front door is clearly marked with a sign “Work is done on the series circuit”
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8.3 List of possible failures

No. Failure Cause Correction
1 Open circuit Repair circuit
2 Many faulty lamps (open secondary sides | Change lamps
Imin on SIT)
3 Cut-out device activated Set to normal position
4 CCR module failure Change module
5
6 Thyristor unit shorted Change module or Thyristor
7 Imax Too much load change in series circuit Adapt
due to selector switch or single lamp
control
8 Flash-over on Lightning Arrestors Change Lightning Arrestors
9 Display saying Memory Board missing in CCR Module
10 “Default values” Memory Board from old Software, set
default data (5)
11 Faulty Memory Board Change Memory Board
12
13 No step back - Too many fault lamps in circuit Change lamps
14 indication The series circuit have been expanded Change tapping
15 No indications in Power to the cubicle is missing Repair the supply
16 Display Fuse in Module faulty Change fuse or change module
17
18
19
20
21
22
23
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List of spares

Pos. | Description No.

1 | 40A CCR Module 230/400V Profibus 961060
2 | 110A CCR Module 230/400V Profibus 961070
3 | 60A CCR Module 230/400V Profibus 961080
4 | 60A CCR Module 230/400V RS-485 961085
5 [ 40A CCR Module 230/400V RS 485 961090
6 |110A CCR Module 230/400V RS 485 961100
7 | Additional coil for 1SO box 961121 (Uout > 2KV) 961105
8 | 1SO box for 961, 42V (1SO-Interval) 961121
9 |ISO box for 961,42V, Ver.2 (1SO-continuosly) 961124
10 | Mainboard 961 V4:120707 961505
11 | Profibus Board 961 961515
12 | Memoryboard til 961 961535
13 | Trigger Board 961 V4 961555
14 | Tool set CCR 961 (incl. 961360) 961361
15 | Cable 961 current measurement 961400
16 | Monitor Kit, Diagram + cable + Dongle 961-MON

17 | Lightning arresstor 1,2KV 30gr. 29.150.211
18 | Lightning arrestor 2,4KV 30gr. 29.150.221
19 | Lightning arrestor 3,6KV 30gr. 29.150.231
20 | Lightning arrestor 5KV 30gr. 29.150.241
21 | Coil 1,4mH 60A 11920
22 | Coil 2mH 28A 11921
23 | Coil 60A - 2mH 11936
24 | Coil 40A (for Module) 11941
25 | Coil 110A (for Module) 11942
26 | Coil 60A (for Module) 11943
27 | Current transformer 6,6A/0,22A 1m PLT 11923
28 | Output Trafo 5SKVA360V 7,5% tap P-950100
29 | Output Trafo.7,5KVA360V 7,5% tap P-951101
30 | Output Trafo.10KVVA360V 7,5% tap P-950102
31 | Output Trafo.12,5KVA360V 7,5% tap P-950103
32 | Output Trafo.15KVA360V 7,5% tap P-950104
33 | Output Trafo.20KVA360V 7,5% tap P-950105
34

35
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